Two novel bacterial strains (4M3-2 T and 10-107-7) were isolated from poplar tree bark. The strains were Gram-stainnegative facultative aerobes, and produced short rods that were motile because of polar flagella. A phylogenetic tree was reconstructed based on 16S rRNA gene sequences indicating that the two novel strains are related to species of the genus Aureimonas and Aurantimonas. The two novel strains shared the highest 16S rRNA gene sequence similarities with Aureimonas frigidaquae CW5 7Y-4 T (97.1 %) and Aureimonas altamirensis DSM 21988 T (96.6 %)o. The lipids of the novel strain contain diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylcholine and sulfoquinovosyl diacylglycerol. The presence of a distinct glycolipid (sulfoquinovosyl diacylglycerol) is an important chemotaxonomic feature used to distinguish between species of the genera, Aurantimonas and Aureimonas. Additionally, the DNA-DNA hybridization results indicated that the two novel strains represent a novel taxon distinct from Aureimonas frigidaquae. The results of the 16S rRNA gene sequence analysis, as well as the physiological and biochemical characteristics imply that the two novel strains should be assigned to a novel species, with the proposed name Aureimonas populi sp. nov. The type strain is 4M3-2 T (=CFCC 11187 T =KCTC 42087 T ).
The genus Aurantimonas was first described by Denner et al. in 2003 to accommodate Aurantimonas coralicida, an emerging coral pathogen [1] . Several further species were subsequently described, including Aurantimonas altamirensis, Aurantimonas ureilytica and Aurantimonas frigidaquae [2] [3] [4] . In 2011, these three species of the genus Aurantimonas were transferred to a novel genus, Aureimonas [5] . The presence of sulfoquinovosyl diacylglycerol (SQDG), which is a distinct glycolipid, is one of the most important chemotaxonomic features used to distinguish between species of the genera Aurantimonas and Aureimonas. At the time of writing, the genus Aureimonas includes 11 species with validly published names: Aureimonas altamirensis (type species), Aureimonas frigidaquae, Aureimonas ureilytica [5] , Aureimonas ferruginea, Aureimonas rubiginis [6] , Aureimonas jatrophae, Aureimonas phyllosphaerae [7] , Aureimonas glaciistagni [8] , Aureimonas galii, Aureimonas pseudogalii [9] and Aureimonas glaciei [10] . In contrast, at the time of writing, the genus Aurantimonas includes only three species with validly published names: Aurantimonas coralicida (the type species), Aurantimonas manganoxydans and Aurantimonas endophytica] [5, 11] .
During our investigation into the diversity of the predominant species of bacterial endophytes in poplar tree bark, we isolated two novel strains (4M3-2 T and 10-107-7) from samples collected in Puyang, Henan province, PR China. Strain 4M3-2 T was isolated from Populus tomentosa bark samples in 2012, while strain 10-107-7 was isolated from PopulusÂeuramericana cv. '74/76' bark samples. The strains were isolated as described by Li et al. [12] . Briefly, surfacesterilized poplar bark tissue was ground using a sterile mortar and pestle. A dilution series of the resulting suspension was spread onto nutrient agar medium (Difco). After a 48 h incubation period at 30 C, a single colony was used to prepare a pure culture on nutrient agar medium. The isolated strains were then preserved at À80 C. In the present study, the phenotypic and genotypic characteristics of the two strains were analysed to determine the taxonomic and phylogenetic positions of the organisms.
The 16S rRNA gene was amplified and sequenced by PCR using the primers 8F/1525R (5¢-AGAGTTTGATCCTGGCT CAG-3¢/5¢-AAGGAGGTGATCCAGCC-3¢), as previously described [13, 14] . Sequence similarities between the novel isolates and reference species with validly published names were analysed using EzBioCloud's Identify Service [15] . A trimmed sequence length of 1366 bp was used for phylogenetic analysis of the 16S rRNA gene, which was performed using MEGA 5.1 [16] . Trees were reconstructed using the maximum likelihood, maximum parsimony and neighbourjoining methods by applying Tamura 3-parameter (G+I), and the trees were evaluated with 1000 bootstrap replicates. The two isolated strains shared 100 % sequence similarity, and were most similar to Aureimonas frigidaquae CW5 7Y-4 T (97.1 % similarity) and Aureimonas altamirensis DSM 21988 T (96.6 %) sequences. Additionally, the sequences of the novel isolates were <96.5 % similar to the sequences of all other species with validly published names (http://www. ezbiocloud.net/identify). Only the maximum likelihood tree is shown here, and the conserved nodes have been marked in the tree compared to the neighbour-joining and maximum parsimony trees. The phylogenetic tree indicated that the two novel isolates clustered together with Aureimonas frigidaquae CW5
T , Auremonas altamirensis S21B T and Aureimonas glaciei B5-2 T , but still formed a distinct branch (Fig. 1) .
To analyse the colony morphology of the two novel strains, the isolates were cultured on tryptic soy agar (TSA, Difco)
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Pseudaminobacter salicylatoxidans BN12 T (AF072542) in Petri dishes at 30 C for 3 days. The cell shape and size were then examined using a Nikon HFX microscope. Cell morphology was examined by transmission electron microscopy ( Fig. S1 , available in the online version of this article). The conditions for growth, including pH, temperature, and salt concentration range, were determined as described by Li et al. [17] . The pH of the growth medium was adjusted with the following buffers: citric acid/sodium citrate (pH 4.0-5.5), Na 2 HPO 4 /NaH 2 PO 4 (pH 6.0-8.0), Na 2 CO 3 /NaHCO 3 (pH 8.0-9.5), and Na 2 HPO 4 /NaOH (pH 10.0-11.0). Catalase and oxidase activities were measured as described by Smibert and Krieg [18] . The effects of anaerobic (100 % CO 2 ) and microaerophilic (candle-jar method) conditions on the growth of the isolated strains in the same medium were examined after a 1 week's incubation in anaerobic jars at 30 C.
The fatty acid methyl esters of the novel isolates were extracted and analysed according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0) to characterise the cellular fatty acids [19] . The cells were grown on TSA at 30 C for 48 h, and harvested during the exponential growth phase. The polar lipids were investigated using two-dimensional TLC, as described by Minnikin et al. [20] . Isoprenoid quinones were extracted using an established procedure [21] . They were then analysed by HPLC [22, 23] , and confirmed with liquid chromatography/mass spectrometry.
Genomic DNA was purified as previously described [24] to investigate the DNA G+C content and DNA-DNA hybridizations. The DNA G+C content was determined by HPLC as previously described [25] , while the DNA-DNA hybridizations between the two novel strains and Aureimonas frigidaquae CW5
T were studied according to the microtitre plate method [26] with minor modifications [27] . The hybridization temperature was set at 45 C. Reciprocal reactions (AÂB and BÂA) were completed for each possible DNA pair. Primers ERIC1 and ERIC2 [28] were used with the PCR reaction and cycles were carried out according to the previously described protocol [29] .
The isoprenoid quinone was Q-10 (100 %). The lipids of strain 4M3-2 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylcholine, SQDG, glycolipid, two phospholipids and five unknown lipids. (Fig. S2) . The main fatty acid detected in the two novel strains was C 18 : 1 !7c. The percentages of the fatty acid peak areas for the two novel strains and other related strains of species of the genus Aureimonas are presented in Table S1 .
The DNA G+C content of two novel strains was 62.7 and 63.1 mol%. The DNA-DNA relatedness between the two novel strains was 87.2, while the relatedness between the two novel strains and Aureimonas frigidaquae CW5 7Y-4T was 20.2-22.8 %. This was below the 70 % threshold for novel genotypic species [30] , indicating that the two isolated strains were taxonomically distinct from Aureimonas frigidaquae. The two novel strains could also be differentiated from each other by DNA fingerprinting ERIC (Fig. S3) .
The enzymatic activities of the two novel isolates, as well as reference strains, were analysed with API 20 E and ZYM test kits (bioM erieux). Meanwhile, API 20 NE test kits and Biolog GN 2 MicroPlates were used to test the carbon source utilization of the novel isolates and reference strains. Additionally, the ability to produce acid was assessed with API 50 CH test kits (bioM erieux). Details of physiological and biochemical analyses are presented in Table 1 , and in the species description.
The phylogenetic tree based on the 16S rRNA gene sequences, and the DNA-DNA hybridization and polar lipid results indicate that the two novel strains belong to a novel species of the genus Aureimonas. Moreover, there are several other characteristics that can be used to differentiate the two novel strains from the reference species. For example, the inability to assimilate D-glucose, L-arabinose, and D-mannose distinguishes the novel species from Aureimonas altamirensis, Aureimonas frigidaquae, and Aurantimonas coralicida. While the ability to assimilate Dmannitol, potassium gluconate, and malic acid differentiated the novel strains from Aureimonas glaciei. The presence of a-chymotrypsin is a characteristic separating the novel strains from all the closely related reference species. The results of 16S rRNA gene sequence analysis, as well as the observed physiological and biochemical characteristics, imply that the two isolated strains represent a novel species.
DESCRIPTION OF AUREIMONAS POPULI SP. NOV.
Aureimonas populi (po¢pu.li. L. fem. gen. n. populi of the genus Populus, the poplar tree).
Cells (approximately 0.7Â1.2 µm in size) are Gram-stain-negative, facultative aerobes, short rods, and motile due to polar flagella. Colonies are opaque, pale yellow-green, circular, convex with entire margins, smooth, and approximately 0.6-0.8 mm in diameter after a 6 day incubation at 30 C on TSA medium. The optimum growth temperature is 30 C, with no growth below 4 C or above 40 C. The optimum pH is 7, although growth is still observed at pH 5-10. The bacterial species can grow in 0-4 % (w/v) NaCl. The species is positive for catalase and oxidase. Nitrite is not produced by the reduction of nitrate. Cells are positive for arginine dihydrolase and urease, but negative for gelatinase, as well as the production of H 2 S, indole, and acetoin. Exhibits variable b-glucosidase activity. Cells can assimilate D-mannitol, potassium gluconate and malic acid, but cannot assimilate L-arabinose, D-mannose, N-acetyl-glucosamine, maltose, capric acid, adipic acid, trisodium citrate and phenylacetic acid (API 20NE). Positive for alkaline phosphatase (API ZYM), esterase (C4), leucine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and negative for lipase (C14), valine arylamidase, a-galactosidase, b-glucuronidase, a-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase The type strain, 4M3-2 T (=CFCC 11187 T =KCTC 42087 T ), and strain 10-107-7 were isolated from PopulusÂeuramericana tree bark tissue. The DNA G+C content of five strains is between 62.7 and 63.1 mol%. 
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